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ABSTRACT
Al though, EEG is ac cepted as a gold stan dard only 50% of the pa tients are safely di ag nosed. MRI dem on -
strates morphologic changes in ap prox i mately 80% of pa tients with ep i lepsy. Interictal 18F-FDG PET stud ies 
show fo cus-lo cal iz ing sen si tiv ity rang ing from 80 to 85%. Ac cord ingly, we stud ied the use ful ness of interictal
FDG PET for de tect ing ep i lep tic foci com pared to struc tural neuroimaging and EEG find ings. A to tal of 18
pa tients (7 M and 11 F; mean age 37.8±18.4 years, range 16-77 years) with ep i lepsy were in cluded in the study.
Neu ro log i cal, FDG-PET/CT, MRI, and EEG ex am i na tions were per formed. Interictal PET/CT im ages were
ac quired start ing at 60 min af ter the in tra ve nous in jec tion of 5.0 mCi of (18) F-fluorodeoxyglucose.
Neuroimaging showed ab nor mal find ings in 9 pa tients. 15 pa tients had a pre dom i nantly uni lat eral
epileptiform fo cus on EEG. Fo cal hypometabolism was found in 13 cases. 4p pre sented with larger
hypometabolic ar eas and 2 had nor mal brain me tab o lism de spite the ep i lep tic fo cus on EEG. In 3p the zones
of hypermetabolism cor re sponded to the tu mor lo ca tion. Ad di tional hypometabolic ar eas were ob served in
the sur round ing re gions, which were con cor dant with the neuroimaging find ings of perifocal edema. Based on 
our own find ings and lit er a ture re view, we sug gest that interictal FDG-PET may be an im por tant tool to
better understand the neurobiology of seizures and to better define the ictal onset in epilepsy.
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INTRODUCTION
Lit er a ture re view re veals that ep i lepsy is one of the most
com mon neu ro logic dis or ders af fect ing ap prox i mately 1%
of the pop u la tion (14). Ev i dence ex ists that sei zures are un -
der con trol with med i ca tion in ap prox i mately 70% of all
cases (6). Re cently, elec tro en ceph a log ra phy (EEG) is ac -
cepted as a gold stan dard, how ever only 50% of the pa tients 
are safely di ag nosed (11,15). Data show that mag netic res -
o nance im ag ing (MRI) vi su al izes ab nor mal brain find ings
in about 80% of pa tients with ep i lepsy (4,9,12). How ever,
sev eral stud ies re port that struc tural ce re bral le sions may
not al ways cor re late with the clin i cal, EEG and pathologic
localization of the epileptogenic foci (1,4,6,8,11,15). 
Ac cord ing to the lit er a ture, the interictal (18)
F-fluorodeoxyglucose (FDG) PET have been broadly eval -
u ated as a non-in va sive fo cus-lo cal iz ing tech nique
(3,7,10,16). These interictal func tional neuroimaging stud -
ies that mea sure re gional glu cose me tab o lism show
80-85% sen si tiv ity (1,2,10,13). In ad di tion, PET im ag ing
of dif fer ent ce re bral neuroreceptor-sys tems such as GABA, 
se ro to nin, opioid, and do pa mine re cep tors is a use ful di ag -
nos tic method to in ves ti gate the neurochemical ba sis of ep -
i lepsy, the role of these neurotransmitters for the
epileptogenesis as well as the spread of epileptic activity
during seizures (5,7,15). 
The aim of the pres ent study is to eval u ate the use ful ness of
interictal (18) FDG PET/CT for de tect ing ep i lep tic foci
com pared to the struc tural neuroimaging and EEG
findings. 
MATERIALS AND METHODS
A to tal of 18 pa tients with par tial and pri mary or sec ond ary
gen er al ized tonic-clonic sei zures were in cluded in the
study. They were 7 males and 11 fe males (mean age
37.8±18.4 years; range 16-77 years). All pa tients un der -
went neu ro log i cal, FDG-PET/CT, MRI, and EEG ex am i -
na tions. Di ag no sis of ep i lepsy was based on the cri te ria of
In ter na tional League Against Ep i lepsy (ILAE). MRI stud -
ies were per formed with a 1.5 T superconductive whole
body scan ner. PET/CT im ages were ac quired start ing at 60
min af ter the in tra ve nous in jec tion of 5.0 mCi of
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(18)F-FDG. All PET/CT stud ies were per formed
interictally.
RESULTS
Mor pho log i cal neuroimaging showed ab nor mal find ings in 
9 pa tients. These in cluded 1 pa tient with gray mat ter
heterotopia, 4 pa tients with brain tu mors, 2 with brain ab -
scess, 1 with ce re bral in farc tion, and 1 with ce re bral
demyelination. No ab nor mal find ings were ob served in 9
cases. Fif teen (15) pa tients had an epileptiform fo cus (uni -
lat eral or pre dom i nantly uni lat eral) on EEG. Fo cal
hypometabolism was found in 13 cases (Case 1). 
The ab nor mal i ties were lo cal ized in a uni lat eral
temporoparietal lobe in 7p, uni lat eral frontoparietal lobe in
2p, uni lat eral frontotemporal lobe 2p and bi lat eral
temporoparietal lobe in 2p. Fo cal hypermatabolism was
found in 3p with ma lig nant brain tu mors. Fo cal
hypometabolism agreed with the ep i lep tic foci de ter mined
by the fi nal EEG di ag no sis in 9p. Four (4) pa tients pre -
sented with larger hypometabolic ar eas (Case 2). 
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Case 1. Female patient with epilepsy. Normal CT scan. Well-defined zone of hypometabolism in left temporoparietal
lobe corresponding to epileptic focus.
Case 2. Female patient with symptomatic epilepsy. CT scan shows arachnoid cyst in right frontoparietal lobe. PET
demonctrates hypometabolic zone in right F-P lobe and contralateral large hypometabolitic zone in temporal lobe.
Two (2) pa tients had nor mal brain me tab o lism de spite the
EEG find ings of ep i lep tic fo cus. In 3p the zones of
hypermetabolism cor re sponded to the tu mor lo ca tion. Ad -
di tional hypometabolic ar eas were ob served in the sur -
round ing regions, which were concordant with
neuroimaging findings of perifocal edema (Case 3).
DISCUSSION
It is known that the mod ern struc tural and func tional brain
im ag ing tech niques have a co los sal im pact in the di ag no sis
and man age ment of epilepsies (1,3,4,5,12,13). Ev i dently,
the pos si bil ity of de tect ing ep i lep tic foci has been greatly
im proved by the in tro duc tion of MRI (1,3,15). In our study
the detectability of ep i lep tic foci was 82% on MRI, which
was sim i lar to the pre vi ously published clinical reports. 
Re cent ev i dences ex ist that FDG-PET al lows interictal
study of pa tients and shows re duced me tab o lism in the
epileptogenic re gion (2,7,10,16). Ac cord ingly, we de cided
to ex am ine the clin i cal fea si bil ity of FDG PET/CT for de -
tect ing ep i lep tic foci in cor re la tion with struc tural
neuroimaging and EEG. In the pres ent study the
detectability of fo cal hypometabolism by F-18 FDG PET
was ex cel lent. It was found that these hypometabolic le -
sions es tab lished interictally were the most re spon si ble sites 
for sei zures. But in ac cor dance with the lit er a ture, in cer tain 
cases the area of hypometabolism tended to be larger than
the epileptogenic foci (2,5,7,8,13,15). In 3 cases PET data
showed hypermetabolism and ad di tional hypometabolism
in the sur round ing area which were con cor dant with the
CT/MRI find ings of brain ab nor mal ity and perifocal
edema. These own no tices cor re lated with the pre vi ously
re ported ob ser va tions made in pa tients with ep i lepsy and
ce re bral le sions (7,9,12,16). Fur ther more, our re sults sup -
ported the idea that the struc tural ab nor mal i ties due to the
per ma nent de struc tion of ner vous tis sue and sec ond ary
neuronal sup pres sion might be a pos si ble cause for fo cal
hypometabolism. In ad di tion, it is sup posed that struc tural
dam age in volv ing syn ap ses, the ma jor source of glu cose
uti li za tion in the brain, could be much more ex ten sive
(11,15).
CONCLUSION
Based on the lit er a ture re view and our own no tices, we sug -
gest that interictal FDG-PET as a part of a multimodality
im ag ing plat form may be an im por tant tool to better un der -
stand the neurobiology of sei zures, as well as to better de -
fine the ictal on set, func tional def i cit, and sur round in hi bi -
tion zones in epilepsy.
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